The experiment was carried out on 36 one-day-old chickens fed to appetite a starter feed for broilers up to the age of 11 days. At this time 6 chickens (group zero) were sacrified. The remaining birds were divided into 3 groups: control (C), undernourished (U) and realimented (R). Two isocaloric diets with different protein content (12.9%-LP and 22.6%-HP) were force fed.
INTRODUCTION
It is well known that the primary control of gene expression lies at the level of gene transcription, many genes being transcribed only in particular tissues where their protein products are required. Genes which are regulated in parallel in response to a particular inducing signal or in a particular tissue have been shown to contain common DNA sequence elements which are often but not always located up-stream of the start of transcription.
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In spite of many research efforts the molecular basis for the broad range of growth regulation in different tissues and in whole organism is still poorly undestood.
Growth hormone and growth factors are major regulators of postnatal growth and intermediary metabolism. The mechanism by which they exert these regulatory effects at the molecular level is largely unknown. The interaction between GH and its specific membrane-bound receptor is believed to lead to a number of effects, including changes in metabolism, gene expression, cell proliferation and differentiation.
It has been believed for some time that certain DNA sequence elements could act by binding specific regulatory proteins. These transcription factors would interact with each other and RNA polymerase enzyme itself in order to modulate transcription (Latchman, 1990) .
The measurement of RNA polymerase activity can be a good indicator of protein biosynthesis ability in the specific tissue. DNA-dependent RNA polymerases (EC 2.7.7.6) from eukaryotes have been separated into two major groups by ion-exchange chromatography (Roeder and Rutter, 1969) . Polymerase I (or enzyme A) is localized in the nucleolus and appears to be responsible for the synthesis of precursor ribosomal RNA (Roeder and Rutter, 1972) . Polymerase II (or enzyme B) is localized in the nucleoplasm and is recognized by its sensitivity to the toxin a-amanitin (Kedinger et al, 1970; Lindel et al., 1970) . Polymerase II appears to be involved in the synthesis of mRNA (Zylber and Penman, 1971) . Transcription of tRNA and 5S RNA genes by a third enzyme designated polymerase III has been described (Weinmann and Roeder, 1974) .
Von der Decken and Andersson (1972) showed that RNA polymerase activity as measured in whole nuclei of liver was significantly different between rats fed on a diet containing either 20 or 3% high-quality protein. The apparent alterations in activity could be ascribed either to differences in amount or activity of the enzymes themselves or in availability of DNA template to be transcribed.
Evidence is presented here that the enzyme activities are closely related to the dietary protein intake, and therefore at least partially responsible for the differences in RNA synthesis observed (von der Decken and Andersson, 1972) . Andersson and von der Decken (1975) found that a decrease in dietary protein content from 20 to 3% induces a fall of level and specific activity of RNA polymerases I and II in rat liver.
MATERIALS AND METHODS
The experiments were carried out on 36 one-day-old male chickens (Cornish x White Rock). The chickens were kept in wire mesh cages: 5-6 per cage at a temperature of 24-26 °C. Infrared bulbs over the cages supplied additional heat.
Up to the age of 11 days the birds were fed to appetite on starter feed for broilers. At this age 6 chickens, weighing on the average 143 g, were killed (group zero) whereas the remaining were divided into three groups: control, undernourished (low-protein diet) and realimented. In the experiment two different diets were used (Table 1) of similar metabolizable energy (about 13 MJ) but considerably different protein levels, namely 12.9 (B) and 22.6% DM (A). In order to ensure standard feeding level the chickens were force-fed as described by Kielanowski and Keller (1962) . The feed was finely ground and mixed with water in proportion 100 to 125 g. The amount of dry matter of the diet given daily amounted to 15% of the mean body weight of that particular group, established every two days by weighing all chickens. The birds were fed three times daily: at 8.00,14.00 and 20.00 h with free access to water.
The experiment was divided into two periods: during the first the average body weight of the chickens increased from 143 to 250 g, during the second from 250 to 450 g (Tables 2 and 3 ). The chickens of the control group were fed diet A during both periods, of the undernourished group on the diet B, and the realimented group diet B for the first period and diet A during the second.
At the end of the first period 6 birds from the control group and from low-protein group were killed for analyses. The chickens from the realimented group since that time were fed on the diet A. At the end of the second period 6 chickens from each of the three groups were killed. Immediately after killing the samples of liver (approximately 1.5 g) and of the breast muscles from the right side (approximately 2 g) were taken. Both liver and muscle samples were stored in vials placed into a flask with dry-ice until analysis. Chemicals were of analytical grade wherever possible. ATP, GTP, CTP UTP and DNA were purchased from Sigma Chemical Co., St. Louis, Mo., U.S.A; [5, 6- 3 H] uridine 5-triphosphate (45Ci/mmol) from Amersham, U.K.; dithiothreitol (Cleland's reagent) from Calbiochem A.G., Lucerne, Switzerland.
Determinations of the DNA-dependent RNA polymerases activity
Preparation and purification of nuclei from liver and muscle cells was performed according to the method described by Chomczyhski and Topper (1974) . Samples of liver and breast muscle tissue were homogenized in a three times larger volume of the buffer (0.25M saccharose, 0.20mM buffer Tris-HCl pH 7.8, 2mM MgCl 2 and ImM dithiothreitol). The nuclei were purified by sedimentaion in 1.8M saccharose solution.
RNA polymerases from liver and breast muscle of chickens were transferred to the solution and purified according to the method of Roeder (1974) . Enzymatic preparation containing both I and II polymerases were determined either in presence or absence of a-amanitin which selectively inhibits activity of polymerase II. The volume of incubated mixture containing dissolved RNA polymerases amounted to 75/il according to the method of Roeder (1974) . The mixture was incubated at 30°C for 30 min, as described by Kleczkowska and Chomczyhski (1976) . Activity of polymerase II was calculated by substracting from total synthetized RNA the amount of RNA whose synthesis by polymerase I insensitive to action of a-amanitin.
Activity of polymerase I was calculated by substracting the value of the blank sample with actinomycin D (10/ig/ml) from the sample with a-amanitin.
The amount of protein in the samples was estimated by the method of Lowry et al. (1951) and DNA was estimated using diphenylamine reaction (Burton, 1956) .
RESULTS

Activity of RNA polymerases in the liver
Activity of polymerase I
No significant differences were found in activity of polymerase I in the liver of control, low-protein and realimented chickens (Table 2 ). In liver of the undernourished chickens the activity was much lower (275 ± 40 pmole 3 H-UTP/g tissue) than in the liver of the chickens from the remaining groups (536 ± 193 and 787 ± 308 pmole 3 H-UTP/g tissue). However, these differences were statistically not significant, probably due to great variability of activities within each group.
Activity of polymerase II
In the liver of the chickens no significant differences among groups of polymerase II activity were found (Table 2 ).
In the case of polymerase I activity of the enzyme was similar in the liver of the chickens from control (261 ± 85 pmole 3 H-UTP/g tissue) and realimented groups (234 ± 30 pmole 3 H-UTP/g tissue) and lower in the liver of undernourished chickens (285 ±186 pmole 3 H-UTP/g tissue), but these differences were not statistically significant.
Feeding the chicken with low protein diet followed by realimentation with high protein diet did not evoke significant changes in the activity of the polymerase I and II in the liver.
Activity of RNA polymerases in the breast muscle
Activity of polymerase I
Activity of polymerase I in breast muscle of control and realimented chickens of approximately 450g body weight did not differ significantly and amounted respectively 197 + 34 and 260 + 74 pmole 3 H-UTP/g tissue. On the other hand in the breast muscle of low-protein fed birds this activity was significantly (P<0.05) lower (136 + 52 pmole 3 H-UTP/g tissue) in comparison with the activity determined in breast muscle of realimented chickens (Table 2 ). There was also significant (P <0.01) increase of the activity of polymerase I in breast muscle of realimented chickens from the level of activity of this enzyme prior to realimentation in comparison with the activity during low-protein feeding period. At the same period no similar changes in the activity of polymerase I in breast muscle of the control and undernourished chickens were found.
Activity of polymerase II
No significant differences in polymerase II activity in breast muscle of all groups of chickens weighing approximately 450g (Table 3) were found. It should be pointed out, however, that this activity was higher in the breast muscle of the realimented chickens and amounted to 109 + 51 pmole 3 H-UTP/g tissue/against 65 + 31 pmole 3 H-UTP/g tissue in the breast muscle of the control and low-protein fed chickens. During realimentation period polymerase II activity in the breast muscle significantly increased (P < 0.05) so that at the end of realimentation this activity was considerably higher than prior to it.
Significant increase of the activty of polymerase I and II in the breast muscle of realimented chickens suggests a possibility of regulation the protein biosynthesis in the muscles on the level of transcription by the changes of either content or activity of RNA polymerases.
DISCUSSION
The effect of RNA polymerases activity, dependent on DNA, on rate of protein synthesis in the liver and breast muscle of chickens is very poorly understood. The aim of the present study was to elucidate whether or not activity of these enzymes in the liver and breast muscle of the chickens fed on low protein diet and then realimented was higher than in control birds. Von der Decken and Omstedt (1972) and Andersson and von der Decken (1975) pointed out that activity of RNA polymerases in liver of the rat depends on protein content in the diet. These authors also found that in animals fed the diet with low protein level the weight of the liver decreases. Andersson and von der Decken (1975) obtained different results when expressed RNA polymerases activity per mg of protein and per gram of the tissue, the last method provided most reliable information. Therefore we used this method of presentation of our results.
In our studies on compensatory growth in chickens we found distinct differences among groups in RNA polymerases activity in breast muscle and lack of such differences in liver. The differences in I and II polymerases activity in liver, although visible, were statistically insignificant. As a result of individual variability in activity of these enzymes statistical significance was not reached. More clearly differentiated results on RNA polymerases activity were found in studies on breast muscles of chickens. Increased level of protein in the diet evoked an increase of the activity of polymerase II synthetizing mRNA, so that in all experiments this activity was higher in realimented chickens than in control and undernourished. The rise of polymerase II activity in breast muscle of the realimented chickens suggests that a change of RNA polymerases activity may be involved in regulation of transcription. It would be useful to check validity of this suggestion by studying the changes in RNA polymerases activity during the whole period of realimentation in order to help clarify the nature of this mechanism.
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